Unrecognized and unaddressed injury-related fears may hinder the rehabilitation process in injured athletes. Currently, 3 scales have been reported to measure injury-related fears in general orthopedic patient populations: the Tampa Scale of Kinesiophobia-11 (TSK-11), the Fear-Avoidance Beliefs Questionnaire (FABQ), and the Re-Injury Anxiety Inventory (RIAI). However, these instruments have not been studied extensively in athletes with musculoskeletal injuries. The purpose of this case series was to describe changes in injury-related fear in intercollegiate and interscholastic athletes with acute musculoskeletal injuries. Twenty-six athletes completed the 3 questionnaires at 48 hours, 1 week, and 3 weeks postinjury. Responses to all 3 questionnaires and their subscales, except for the RIAIRehab subscale, changed signifi cantly over the course of the study. In addition, signifi cant correlations were found among most measures, as each appears to be measuring diff erent constructs of the same phenomena. Following acute musculoskeletal injury, injury-related fear scores decreased as the athletes' condition improved. [Athletic Training & Sports Health Care. 2013;x(x):xxx-xxx.] 
I
t has been increasingly recognized that physical and psychological readiness to return to sport following injury are not synonymous. [1] [2] [3] The act of returning to play following injury requires an athlete to participate in the exact activity that caused the initial injury. Memories of pain and discomfort are likely to cause some level of fear. 4 The model of stress and athletic injury created by Andersen and Williams 5 suggests a link between psychosocial constructs and incidence of injury in athletes. However, few investigations 4, 6 have examined instruments that capture such constructs in an athletic population, and analytical research has not defi ned how fear and anxiety impact acutely injured athletes.
The concept of fear following injury, or injuryrelated fear, has been described in the musculoskeletal injury literature as kinesiophobia, 7 fear-avoidance beliefs, 8 and reinjury anxiety. 6 Although injury-related fear has been well-documented in general orthopedic populations, [9] [10] [11] it has not been studied extensively among injured competitive athletes. Our study aims to fi ll this void by describing the extent, if any, of injuryrelated fear in acutely injured interscholastic and intercollegiate athletes.
Several scales have been developed to quantify musculoskeletal injury-related fear. Both the Tampa Scale of Kinesiophobia (TSK) 7 and Fear-Avoidance Beliefs Questionnaire (FABQ) 8 measure similar constructs 12 and have been used in patients with extremity injuries. [9] [10] [11] 13 The TSK 7 was designed to capture fear of movement or reinjury, and the FABQ 8 measures an individual's fear of pain and beliefs about the need to change. Recently, the Re-Injury Anxiety Inventory (RIAI) 6 was developed specifi cally to target reinjury anxieties in sport participants following injury. The developers of the RIAI found the term anxiety to be more appropriate than fear due to the ambiguity that exists following injury. Although all 3 instruments may measure different perspectives of the same psychological constructs, their utility among the injured athletic population is currently unknown.
Injury-related fear has been identifi ed in various outpatient orthopedic populations; however, the focus group for measuring this phenomena has primarily been patients with spinal pathologies. 8, 12, [14] [15] [16] [17] [18] Scores on the TSK and FABQ have also been identifi ed as strong predictors of disability in patients with osteoarthritis 19 and chronic low back pain. 14, 15 Furthermore, fear has been associated with pain and disability in other outpatient orthopedic populations, including patients with shoulder pain, 13 foot and ankle injuries, 11 hip and knee osteoarthritis, 19 and patellofemoral pain. 10, 20 Specifi c to the return to competitive sports, injury-related fear was negatively associated with reentry into previous sports activity in patients after anterior cruciate ligament (ACL) reconstruction. 9, [21] [22] [23] Although the infl uence of injury-related fear among young athletes has not been reported, injured collegiate athletes have reported increased kinesiophobia on the TSK. 4 In addition, worry, concentration, and negative life-event stress were robust predictors of injury among intercollegiate athletes. 24 Such fi ndings suggest that assessment of injury-related fear, as well as other psychosocial factors, should be considered an important component of injury evaluation in athletics.
Left unaddressed, injury-related fear may hinder an injured athlete's rehabilitation 25 and functional progression, leading to a delayed return-to-play time and an increased risk of reinjury upon return. 9, 26, 27 Therefore, the purpose of this case series was to describe changes in injury-related fear in intercollegiate and interscholastic athletes with mild to moderate acute musculoskeletal injuries as measured by the TSK-11, FABQ, and RIAI. We also sought to assess the correlations between these different measures of injuryrelated fear in an effort to investigate whether these scales were capturing the same psychological phenomena. Finally, we aimed to examine the relationship between physical improvement, as reported on the Global Rating of Change Scale (GROC), and injuryrelated fear.
METHOD
A case series design was used to assess the response of injury-related fear measures as a function of time in a sample of competitive athletes with acute musculoskeletal injuries. The TSK-11, FABQ, and RIAI were used to assess injury-related fear. The GROC was used to gauge the athlete's assessment of improvement.
Participants
Twenty-six participants were initially recruited via athletic trainers from a private high school with approximately 200 interscholastic athletes and a National Collegiate Athletic Association Division I public university with approximately 700 intercollegiate athletes. Athletes were eligible to participate in the study if they had sustained an acute musculoskeletal injury that resulted in the inability to engage in full sport participation for at least 2 days. The authors selected the 2-day requirement in an effort to ensure that the injuries sustained were signifi cant enough for the athlete to require a period of inactivity due to injury. An acute musculoskeletal injury was defi ned as an injury to the muscular or skeletal system as an immediate result of physical activity. We operationally defi ned mild injuries as those that prevented an athlete from participating in sport for less than 1 week, a moderate injury as limiting participation for 1 to 7 weeks, and a major injury for 8 weeks or longer. To ensure that all participants in our analysis had returned to play within the context of our time points, major injuries and moderate injuries in which the athlete did not return to play within 3 weeks were excluded. Athletes incurring mild traumatic brain injuries, musculoskeletal injuries that required surgical intervention, or chronic injuries of insidious onset were also excluded. Four participants sustained major injuries or underwent surgery and were not included in our data analysis. The sample included competitive athletes both in and out of season. All participants were members of varsity or junior varsity teams at the high school or collegiate level. Athlete characteristics and demographics are presented in Table 1 . For participants under the age of 18 years, parental consent and participant assent was obtained prior to the start of the study. For participants 18 years or older, informed consent was obtained at the time of administration of the study instruments. The university's institutional review board approved the study methods.
Procedures
Potential participants sustained an acute musculoskeletal injury that resulted in the inability to engage in full sport participation for at least 2 days. Initially, all participants were evaluated by their athletic trainer, who then notifi ed the primary investigator (M.N.H.) of the injury. The primary investigator made all decisions regarding inclusion or exclusion of participants.
Following inclusion, between 48 and 72 hours postinjury, an on-site clinician administered a packet containing a demographic survey, the TSK-11, the FABQ, and the RIAI. All on-site clinicians were certifi ed athletic trainers. The clinician instructed the participant to read and complete all 3 surveys as instructed by the directions at the top of each page. One week and 3 weeks postinjury, regardless of return-to-play status, the participant completed the GROC scale in addition to all 3 injury-related fear questionnaires. The questionnaires were administered at 48 to 72 hours, 1 week, and 3 weeks postinjury. These intervals were determined by consensus of the 4 study authors and were based on prior clinical experiences.
The on-site clinician was responsible for administering the packet of surveys, reporting the type of injury (body part and pathology) and the time it took the athlete to return to play. Return-to-play time was recorded as the number of days from initial injury until the day the athlete could engage in full participation. The lead author scored all questionnaires and classifi ed all injuries based on severity ( Table 1) .
Instrumentation
Tampa Scale of Kinesiophobia-11. The TSK-11 is an 11-item questionnaire designed to assess fear of movement or reinjury, while offering the advantage of brevity. All questions are based on a 4-point Likert scale, with the participant's options ranging from 1 = strongly dis- 
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agree to 4 = strongly agree. Six psychometrically weak questions from the original TSK were excluded on the TSK-11, 28 and as a result, the scores range from 11 to 44. High scores indicate a higher degree of kinesiophobia. The shortened version has demonstrated similar factor structure, internal consistency (␣ = 0.79), test-retest reliability (intraclass correlation coeffi cient [ICC] = 0.81), responsiveness (Standardized Response Mean = 1.11), and validity to the original TSK. 8 As such, the shortened version has been used extensively in orthopedic populations, including among those with low back pain, 28 neck and shoulder pain, 29, 30 and lower extremity disability. Fear-Avoidance Beliefs Questionnaire. The FABQ 8 is a 16-item questionnaire designed to quantify fear-avoidance beliefs in individuals experiencing low back pain. The questionnaire is subdivided into 2 scales, the FABQ-Physical Activity (FABQ-PA) and the FABQ-Work (FABQ-W). The FABQ-PA is a 4-item subscale with score ranges from 0 to 24. The FABQ-W is a 7-item subscale with score ranges from 0 to 42.
8 FABQ-PA scores and FABQ-W scores are added together to get the FABQ-Total score. Each item is scored on a 6-point Likert scale, with the patients' options ranging from 0 = completely disagree to 3 = unsure to 6 = completely agree. Higher scores represent increased fear-avoidance beliefs, and lower scores indicate fewer beliefs regarding fear. To apply the FABQ in athletes, we used adaptation methods described previously. 10, 27, 31 We changed the term back to injury and the term work to sport throughout the form and thus refer to the FABQ-W subscale as the FABQ-Sport (FABQ-S). In patellofemoral pain patients, Cronbach's alpha values of the FABQ-PA and FABQ-W were 0.72 and 0.89, respectively. 32 Waddell et al 8 examined the test-retest reliability on 26 patients experiencing chronic low back pain, allotting 48 hours between assessments, and reported an average kappa of 0.74 for individual items and a Pearson correlation coeffi cient of 0.88 for the FABQ-PA. Jacob et al 33 reported high test-retest reliability, as well as high internal consistency, for the FABQ-W.
Re-Injury Anxiety Inventory. The RIAI 6 is a 28-item measure produced to specifi cally examine reinjury anxiety. The scale is subdivided into 15 items regarding rehabilitation (RIAI-Rehab) and 13 items pertaining to training and competition (RIAI-Re-entry). Responses are based on a 4-point Likert scale, with 0 = not at all and 3 = very much so. RIAI-Rehab and RIAI-Re-entry scores are added together to calculate the RIAI-Total score. The 2-factor structure accounts for 80.6% of total reinjury anxiety variance among injured athletes. 6 Internal consistency for both factors was high (RIAIRehab, ␣ = 0.98; RIAI-Re-entry, ␣ = 0.96). 6 Moderate to strong correlations (Pearson's r ranging from 0.41 to 0.65) were identifi ed between the independent constructs (RIAI-Rehab and RIAI-Re-entry). 6 Global Rating of Change Scale. The GROC is designed to quantify a participant's improvement or deterioration over time to determine the effect of an intervention. The participant is asked to assess his or her current health status, to recall that status at a previous point in time, and then to calculate the difference between the two. 34 Thus, the participant rates his or her beliefs and views on a 15-point scale from -7 to +7 in regard to how his or her function has changed over time. The GROC has been used as a core outcome measure for chronic pain trials 35 and has been advocated for improving the applicability of information from clinical trials to clinical practice. 36 The GROC scale administered for this investigation read, "Compared to when you fi lled out the fi rst packet, how would you say that your beliefs/views about your injury have changed?"
Statistical Analysis
As the primary analysis, separate 1-factor repeated measures analysis of variance (ANOVA) was used to describe the changes in each questionnaire's total and subscale score across time (48 to 72 hours, 1 week, and 3 weeks postinjury). Tukey's post hoc tests were performed to identify specifi c signifi cant differences when there was a signifi cant main effect for time. As a secondary analysis, Pearson's correlation coeffi cients were calculated to assess the relationships between questionnaire total and subscale scores at each interval postinjury. Finally, Pearson's correlation coeffi cients were calculated between change scores of the questionnaires and GROC scores to assess the relationship between change in questionnaires and perceived improvement in the injury. Because there were no differences in questionnaire scores (all P Ͼ .05) between the high school and collegiate athletes, the 2 groups were combined for data analysis. The signifi cance level for all analyses was set a priori at P Ͻ .05.
RESULTS
Means and 95% confi dence intervals of the total and subscale scores for each questionnaire are presented in Table 2 . A signifi cant main effect for time was found for the questionnaire total scores and their subscale scores, except for the RIAI-Rehab subscale ( Table 3) . Post hoc comparisons revealed signifi cant improvement between 2 days, 1 week, and 3 weeks postinjury for the FABQ-PA and the FABQ-Total ( Table 2 ). The TSK-11 (P = .001), FABQ-S (P Ͻ .001), and RIAI-Re-entry (P = .021) all had signifi cant improvements in scores when comparing 2 days to 3 weeks postinjury. GROC change scores ranged from -3 to 7, with a median of 6. The correlation coeffi cients between the scores on each of the questionnaires are presented in Table 3 . The majority of correlations at all time points were moderate to strong and statistically signifi cant. Qualitatively, the correlations between measures appear to increase over time. The TSK-11 was signifi cantly related to all other questionnaires except for the FABQ-S, which was most strongly related to the FABQ-PA and FABQ-Total.
The correlation coeffi cients between the change scores on each of the questionnaires and GROC scores are presented in Table 4 . Due to missing data, 3 participants were excluded from this analysis. The FABQTotal, FABQ-S, RIAI, and RIAI-Re-entry change scores from the fi rst (48 to 72 hours) to the third (3 weeks) measure correlated with GROC scores at 3 weeks postinjury. The FABQ-S was most responsive to change. No signifi cant correlations were identifi ed between questionnaire change scores from measure 1 to measure 2 and GROC scores at 1 week postinjury.
DISCUSSION

Changes in Injury-Related Fear Measures Over Time
Our results indicated that in a case series of acutely injured intercollegiate and interscholastic athletes, all of the injury-related fear measures and their associated subscales, except the RIAI-Rehab, changed over time as the athletes returned to sport participation by 3 weeks postinjury. Specifi cally, the changes in injury-related fear measures indicated a decrease in injury-related fear across time as the participants returned to sport. To our knowledge, no authors have previously described multiple indices of fear-related measures in a sample of competitive athletes following acute injury.
In the existing literature, injury-related fear is often a primary associate with disability and time loss from work or sport. The relationship between fearavoidance beliefs and disability has been a primary focus among individuals with low back pain. 8, 12, [14] [15] [16] [17] [18] The impact of injury-related fear on disability has also been confi rmed among individuals with other orthopedic conditions. 11,13,27,32,37-41 Even among athletic populations following ACL reconstruction, return to previous activity levels was infl uenced by the participant's injury-related fear. 9, [21] [22] [23] Due to the accumulation of evidence identifying the signifi cance of injury-related fear on function in the general population, it is important that clinicians appreciate the potential for this phenomena to exist among competitive interscholastic and intercollegiate athletes. To our knowledge, there is a dearth of research regarding injury-related fear among competitive athletes. 4 The infl uence of factors, such as life stress, sport stress, and lack of an effective support system, on disability and reinjury either has remained the same or has been amplifi ed. 24, 42, 43 However, most of sports medicine research has emphasized medical treatments and rehabilitation programs that focus on the physical components of an injury. More recently, medical care in the general population has been more considerate of psychological factors. Among general physical therapy populations, the implementation of a multidisciplinary approach that addresses fear-avoidance behavior and fear of movement has been successful at reducing injury-related fear and improving function. 20, [44] [45] [46] [47] Given the increased social pressures and expectations placed on athletes, psychosocial stresses have a signifi cant effect on injury susceptibility. 24 Following an injury, these stresses may manifest within the confi nes of the injury and decrease health-related quality of life. 48 The identifi cation of injury-related fear among athletes would justify individualized interventions to reduce injury-related fear, as well as accompanying psychosocial issues. The athlete would then benefi t from a global quality of life perspective, as well as physically, thereby reducing time to return to play and reinjury occurrence.
The participants' average score on the RIAI-Rehab subscale did not change signifi cantly over the course of this study. This fi nding may be attributed to a variety of factors. The rehabilitation process is a gradual progression performed in a controlled environment. When an athlete returns to competition, they progress from a safe and predictable rehabilitation environment to a more risky, unpredictable athletic fi eld. Often, the exercises performed in rehabilitation are not sport specifi c, and the athletic training staff is present to offer a support system uniquely different from that offered by the coaching staff. The rehabilitation process is intentionally structured in a safe environment, so it may be expected that the athlete's anxiety toward rehabilitation should be low and thus not change signifi cantly over time.
At this time, we do not have enough evidence to recommend the use of one particular questionnaire when measuring injury-related fear in interscholastic or intercollegiate athletes with acute musculoskeletal injuries. All injury-related fear measures demonstrated signifi cant score changes between baseline and 3 weeks postinjury, which suggests that this phenomena may exist in this population. However, the psychometric properties of the TSK and FABQ have been primarily assessed in nonathletic populations with chronic injury. Future research should rigorously evaluate the reliability and validity of the various measures in an athletic cohort to determine the most appropriate measure for identifying and monitoring injury-related fear.
Correlations Between Diff erent Measures of InjuryRelated Fear
The correlation coeffi cients between questionnaires revealed mostly moderate to strong correlations at all time points. Although originally designed to measure different constructs, the correlations between questionnaires suggest that all 3 questionnaires appear to be capturing similar phenomena. The TSK-11 signifi cantly correlated to all of the questionnaires, except for the FABQ-S at 48 to 72 hours, suggesting that TSK-11 scores may best depict injury-related fear in athletes with mild and moderate musculoskeletal injuries.
The correlation results also indicated strong relationships between the subscales of the FABQ and RIAI. The strong relationships identifi ed between the FABQ-PA and FABQ-S, as well as the RIAI-Rehab and RIAI-Re-entry, suggests that the subscales may not need separate examination. To shorten completion time, future investigations may consider using either subscale due to the overlap between scores. Similar relationships were identifi ed between FABQ and RIAI subscale scores and total scores, which suggests the use of shortened formats is warranted for future investigations.
Relationships Between Injury-Related Fear and GROC Measures FABQ-Total, FABQ-S, RIAI, and RIAI-Re-entry change scores moderately correlated with GROC scores 3 weeks postinjury. This relationship suggests that injury-related fear declined as the athletes' conditions improved. The lack of signifi cant relationships between questionnaire change scores from measure 1 to measure 2, and GROC scores at 1 week postinjury suggest that future investigations should consider administering the questionnaires, especially the GROC, at more frequent time points.
Limitations and Future Research
Due to the nature of our case series design, limitations to our study existed. The study cohort was a small and relatively homogenous sample of injured athletes who were monitored for changes in injury-related fear measures across time. In addition, the participant pool contained both collegiate and high school athletes who may respond inherently different to injury-related fears. Future research should seek to identify whether levels of injury-related fear and recovery vary across different levels of competitive athletes. No inferences may be made as to the impact of athlete characteristics on injury-related fear or the impact of injury-related fear on function.
Furthermore, this study used predetermined time points to examine injury-related fear. Future research should seek to use an alternative approach, such as evaluating injury-related fear measures at points specifi ed by GROC improvement thresholds.
IMPLICATIONS FOR CLINICAL PRACTICE
Following acute musculoskeletal injury, intercollegiate and interscholastic athletes appear to exhibit injuryrelated fears that decrease over time as the athletes return to play. Although all of the athletes examined in this case series returned to play, heightened fear has been associated with decreased function in active populations. 20, 22 Furthermore, left unrecognized or unaddressed, injuryrelated fear could hinder the rehabilitation process. 25 Therefore, clinicians should monitor injury-related fear postinjury to ensure a complete recovery. However, as a descriptive study, controlled trials are necessary to further understand the relationship between injury-related fear and recovery postinjury.
CONCLUSION
This study is a case series design, and thus, it is observational research. Consequently, the results may be considered only hypothesis generating and in need of further analytic study. These results describe the natural history for the progression of athletes' responses to injury-related fear questionnaires throughout the course of rehabilitation and provide evidence to generate hypotheses necessary for controlled trials. Our results suggest that all measures, except the RIAI-Rehab, changed over time as the athletes' function improved. These fi ndings should be used to design future analytical studies that will validate the utility of a specifi c injury-related fear measure and improve our understanding of the infl uence of injury-related fear on the athletic population's function. ■
